Thirty accessions of taro (Colocasia esculenta L) varieties were evaluated to estimate the direct and indirect effects of different plant characters, namely, plant height, petiole length, petiole breadth, leaf number, leaf length, leaf breadth, LAI, inflorescence length, peduncle length, corm length, corm breadth, cormel number, cormel length, cormel breadth, corm weight, cormel weight on yield per plant. Plant height, petiole length, corm breadth, cormel number, cormel length exhibited direct effect on yield per plant at the genotypic level. Cormel weight and cormel breadth had the highest direct effect on yield per plant at the phenotypic level. The residual effect was 0.3043 at the genotypic level and that at phenotypic level was 0.4874.
Introduction
Taro (Colocasia esculenta L. Schott), locally called mukhikachu belongs to the family Araceae. Cultivated taro is classified as Colocasia esculenta but the species is considered to be polymorphic. There are at least two botanical varieties (Purseglove, 1972) of taro, of which Colocasia esculenta (L.) Schott var. antiquorum (Schott) is synonymous with C. esculenta var. globulifera Engl. & Krause. It is used as food (for animal and human beings), medicine, ornament and industrial raw material. The whole part of this plant (corm, cormels, stalk, inflorescence and flowers) can be used as food. Coursey (1968) gave the composition of corms as water (63-85 percent), protein (1.3-4.0 percent), fat (2.0-4.0 percent), carbohydrate (13 -29 percent), fibre (0.6-1.2 percent), ash (0.6-1.3 percent) and vitamin B & C (in appreciable quantities). It is also a rich source of calcium, phosphorus, iron, thiamine, riboflavin and niacin, which are important constituents of human diet.
The world's rapid population growth is demanding increased production and greater diversification of crops. Roots and tubers can play a major role in addressing this issue, including edible aroids which in many countries are treated just as a vegetable. With the advent of modern agriculture, introduction of high yielding crop varieties, the underutilized crops like aroids are pushed under the threat of extinction. Some varieties of edible aroids are endemic in nature, being cultivated in particular areas of the country, their merits were not evaluated and their proper taxonomic positions were not properly determined. In spite of tremendous potentialities, the existing edible aroids are running in vulnerable condition and without being properly evaluated. On this perspective, this present piece of research work was undertaken to make a scientific evaluation of the mukhikachu cultivars growing in the country covering the aspects of biometrical characterization. Specifically, the present investigation was designed to
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Materials and Methods

Plant materials
Site, soils and seasons
This investigation was conducted at the experimental farm of the Institute of Biological Sciences research field at Rajshahi University, Rajshahi during the on set of rainy season [2005] [2006] . The land in which the experiment was carried out was medium high. The soil was part of Level Barind agroecological zone marked by sandy loam with p H 6.5. The rainfall distribution in rabi season was very low or Scanty (<40 cm). So that at least three times flood irrigation were required. All recommended agricultural practices were followed during production period. The propagules were sown on March, 2006. Two healthy propagules were planted per hill during plantation and finally, a single healthy plant was retained.
Experimental design
The experiment was set up in a Randomized Complete Block (RCB) design with three replications. In each experimental plot plant propagules of mukhikachu were planted with row to row spacing of 0.75 m and plant to plant spacing of 0.60 cm.
Data recording and harvesting
When the vegetative growth was in climax or was slowed down, leaves become yellowish, dry and dropping then the quantitative parameters were observed and data were recorded following descriptors of taro with necessary modifications (IPGRI, 1999) .
Data on morphological characters were recorded from randomly selected five plants from each accession between 170 days after planting, while yield and other characters were recorded at harvest. Leaf observations were made on two fully developed leaves per plant and the average of three plants was recorded. Measurements were as follows: Plant height (PLH): Plant height (cm) was measured from soil surface to tip of the terminal leaf.
Petiole length (PEL):
The length between the base of the plant and point of insertion or junction of leaf expressed (in cm).
Petiole breadth (PEB):
Average measurements were taken for three position of petiole such as petiole base, middle position and junction of leaf attachment (in cm).
Leaf length (LEL):
The leaf length was measured from leaf base to leaf apex (in cm).
Leaf breadth (LEB):
The cross length of one end to the other of leaf lamina (in cm).
Leaf Number (LEN):
Total number of leaves per plant was counted from bottom to the top of the randomly selected five plants.
Leaf area Index (LAI):
The leaf area index was measured as leaf length x leaf breadth x 0.75 (Montgomery, 1911) .
Inflorescence length (IFL): It was measured as the total length of inflorescence from peduncle base to the tip of the inflorescence (in cm).
Peduncle length (PDL):
The stem holding the whole inflorescence is called peduncle and was measured as the length between peduncle base and starting portion of spathe (in cm).
Corm length (CRL):
The length of corm was measured with a scale or measuring tape through vertically (in cm).
Corm breadth (CRB):
Breadth of the rhizome was measured horizontally through the middle position of corm (in cm).
Cormel length (COL):
The length of cormel was measured with scale or tape through vertically (in cm).
Cormel breadth (COB):
Breadth of the cormel was measured horizontally through the middle position of corm (in cm).
Cormel number (CON):
The number of cormels present or attached adjacent to the corm after harvesting.
Cormel weight (COW):
After detaching the cormlet from corm weight was measured (in gm).
Corm weight (CRW):
After harvesting the corm was weighted (in gm).
Yield per plant (YPP):
It was estimated as the total weight of corm and cormels (in gm).
Statistical analysis
The collected data were analyzed following the biometrical techniques of analysis developed by Mather (1949) based on mathematical model of Fisher et al. (1932) using the SPSS and Excel software. Mean and Critical differences were worked out by the method of analysis of variance. The analysis of variance for each character under the study was performed by F Test (Cochran and Cox, 1960) . Critical differences were calculated to compare between any two means following (Panse and Suhatme, 1978) . For path coefficient analysis, the analysis of both variance and covariance viz. genotypic variance (σ 2 g ), phenotypic variance (σ 2 p ), and environment variance (σ 2 e ) were calculated between all possible pairs of characters separately using the formula developed by Singh and Chaudhary (1977) . The path coefficient (direct and indirect efects) analysis was done following Wright (1921 Wright ( , 1923 formula extended by Dewey and Lu (1959) .
Results and Discussion
The results on direct and indirect effects of yield contributing characters on yield per plant both at genotypic and phenotypic levels are presented in Table 1 and Table 2 , respectively. In any breeding programme, improvement of the nature and pattern of crop plants depend upon the nature and magnitude of variation and extent to which the desirable characters are heritable (Dudley and Moll, 1969) . For genetic improvement of any crops breeders requires information on nature and magnitude of variation in the existing population the high potentiality of the genetic variability as experienced by a character is the main concern of breeders and their magnitude can be measured from the study of genetic coefficient of variability. According to Offori and Bernett-larteg (1995) , morphological characters are important diagnostic features for distinguishing among genotypes. They may serve as genetic markers which facilitate and speed up selection in crop improvement programmes
At genotypic level
In genotypic level, highest direct effect was observed by cormel length followed by plant height. Inflorescence had the highest indirect effect via cormel length and plant height toward yield per plant followed by leaf area index via plant height. The residual effect was 0.3043 which indicates that nearly 69.5 % yield was contributed by the studied characters. Plant height, petiole breadth, corm breadth, cormel number and cormel length had the good effect on yield per plant. In the phenotypic level, highest direct effect was found for cormel breadth followed by cormel weight toward yield per plant. Highest indirect effect was expressed by leaf number via cormel breadth followed by LAI and corm weight. Thus cormel weight and cormel breadth influenced yield per plant directly in greater magnitude. Residual effect was 0.4874 means about 51.26 % contributed yield by this characters. The information of the path analysis of edible aroids is very rare. However, Mahonkumar et al. (1990) reported that weight of cormels was the strongest force determining yield in taro. Goenaga (1994) reported that weight of mother cormels and weight of cormels had highest direct and indirect effects and was the strongest forces influencing yield at both phenotypic and genotypic levels and this could be used as selection criteria in breeding programs through path analysis in tanier crops. Pandey et al. (1996) reported that weight of mother cormels and weight of cormels had the highest direct and indirect effects and were the strongest forces influencing yield at both phenotypic and genotypic levels and thus could be used as selection criteria in breeding program. Dwivedi and Sen (1999) studied path coefficient analysis on thirty genotypes of taro and revealed that corm weight had the highest direct effect on the cormel yield and positive indirect effect via girth of main sucker. Highest negative direct effect was recorded by length of main sucker. Selection based on corm weight and higher girth of main sucker will be efficient to maximize the cormel yield in taro. Tsegaye et al. (2006) studied thirty sweet potato genotypes for path coefficient analysis. They also revealed that individual storage root weight, number of storage roots per plant and harvest index were the most important determinants of storage root yield. It could be concluded that due to the high estimated positive correlation and positive direct effect of individual storage root weight and harvest index on storage root yield, these trait would be most suitable for indirect selection in sweet potato improvement programs that aim at increasing storage root yield. Cheema et al. (2007) studied path analysis and revealed that number of cormels per plant, corm weight and length had direct and positive effects while number of corms per plant had indirect and positive effects on total yield per plant.
Conclusion
It can be concluded that the characters plant height, petiole breadth, corm breadth, cormel number and cormel length exhibited direct effect on yield per plant at the genotypic level and holds the highest merit to be selected in the breeding programme towards improving the taro plants. Residual efects showed that characters contribute their effect 52 % phenotypically and 70 % genotypically to yield.
